The National Beef Quality Audit (NBQA)-2011 benchmarked the current status of and assessed progress being made toward quality and consistency of U.S. cattle, carcasses, and beef products after the completion of the fi rst NBQA in 1991. Unlike previous NBQA, objectives of the 2011 Phase I study were to determine how each beef market sector defi ned 7 quality categories, estimate willingness-topay (WTP) for the same quality categories by market sector, and establish a best-worst (B/W) scaling for the quality categories. Structured face-to-face interviews were conducted and responses were recorded using dynamic routing software over an 11-mo period (February to December 2011) with decision makers in each of the following beef market sectors: Feeders (n = 59), Packers (n = 26), Food Service, Distribution, and Further Processors (n = 48), Retailers (n = 30), and Government and Allied Industries (n = 47). All respondents participated in a structured interview consisting of WTP and B/W questions that were tied to 7 quality categories and then were asked to "defi ne" each of the 7 categories in terms of what the category meant to them, resulting in completely unbiased results. The 7 quality categories were a) how and where the cattle were raised, b) lean, fat, and bone, c) weight and size, d) cattle genetics, e) visual characteristics, f) food safety, and g) eating satisfaction. Overall, "food safety" and "eating satisfaction" were the categories of greatest and second most importance, respectively, to all beef market sectors except for Feeders. Feeders ranked "how and where the cattle were raised" and "weight and size" as the most important and second most important, respectively. Overall, "how and where the cattle were raised" had the greatest odds of being considered a nonnegotiable requirement before the raw material for each sector would be considered for purchase and was statistically more important (P < 0.05) as a requirement for purchase than all other categories except "food safety." When all market sectors were considered, "eating satisfaction" was shown to generate the greatest average WTP percentage premium (11.1%), but that WTP premium value only differed statistically (P < 0.05) from "weight and size" (8.8%). Most notably, when a sector said that "food safety" was a nonnegotiable requirement, no sector was willing to purchase the product at a discounted price if the "food safety" of the product could not be assured.
INTRODUCTION
The National Beef Quality Audits (NBQA) in 1991 (NBQA) in , 1995 (NBQA) in , 2000 (NBQA) in , and 2005 were conducted to determine goals and objectives for producers to implement to improve the quality, consistency, value, and competitiveness of beef. Face-to-face interviews were conducted in 1991 and 1995 and determined that the greatest concerns for packers included hide damage and the lack of uniformity in live cattle (Smith et al., 1992 (Smith et al., , 1995 . However purveyors, retailers, and restaurateurs were more concerned with excessive external fat, low overall uniformity, and consistency of beef cuts (Smith et al., 1992 (Smith et al., , 1995 . The NBQA-2000 was conducted using questionnaires to determine the changes that had been made by all sectors of the beef production industry as well as the top 10 challenges facing the industry in 2000 (Roeber et al., 2002) . Results from the NBQA-2000 revealed improvements in certain producer management practices that eventually led to an improvement of end-product characteristics (Roeber et al., 2002) . In 2005, a combination of the face-to-face interviews and questionnaire components were used to identify quality challenges or concerns of the industry, to identify the changes made in management practices, to identify management practice changes requested of suppliers, and to identify where the greatest and least improvements had been made (Shook et al., 2008) . Results from NBQA-2005 revealed numerous improvements in beef production at the packer/merchandiser level but also identifi ed several ongoing opportunities for improving cattle production practices to more consistently meet packer and merchandiser specifi cations and demands of consumers (Shook et al., 2008) .
The objectives of Phase I of NBQA-2011 were to determine how each beef market sector defi nes 7 quality categories, to estimate willingness-to-pay (WTP) for those quality categories by market sector, and establish a best-worst (B/W) scaling for the identifi ed quality categories.
MATERIALS AND METHODS
Face-to-face interviews were conducted with company decision makers representing 5 sectors of the beef industry: a) Feeders, b) Packers, c) Food Service, Distribution, and Further Processors (from here on referred to as Food Service), d) Retailers, and e) Government and Allied Industries (subsequently referred to as Allied Industries). Only U.S. companies that purchased feeder calves, fed cattle, fed beef carcasses, fed beef subprimals or whole muscle cuts, trimmings, or variety meats and offal were interviewed in this study, with the exception of an Allied Industries sector that also was included because those entities are closely aligned with the U.S. fed beef industry. All interviews with representatives of each sector, excluding Allied Industries, were conducted with those individuals who actually made purchasing decisions associated with U.S. cattle or beef or had a working knowledge of purchasing to ensure the most accurate WTP responses.
Computer-Assisted Interview Software
A dynamic-routing, computer-assisted interview program was developed using commercial software (Survey Crafter Professional 4.0.9; Survey Crafter, Inc., Acton, MA). The computer-assisted interview software standardized the order and specifi c questions that were asked during completion of each face-toface interview but also had the capacity to a) assign randomly generated values to questions pertaining to WTP and b) route questions based on preceding answers. Use of the software allowed, for the fi rst time in a National Beef Quality Audit, the quantifi cation of both WTP and B/W scaling responses.
Demographic Questions
As each face-to-face interview was initiated, participants were asked questions allowing characterization of their business and the market sector they represented, what types of U.S. cattle or beef products they purchased, and from which countries they imported cattle or beef during the past 3 and 5 yr. The question concerning imports was included in each interview to ascertain the extent to which implementation of country-of-origin regulations has altered purchasing behavior. Other minor questions also were asked to characterize demographic criteria.
Quality Categories
Questions were asked of interviewees in a sequence designed to fully eliminate any chance of returning a biased or manipulated response and therefore not necessarily asked in the sequence described herein. Nonetheless, if the quantifi ed WTP and B/W scaling data were to have meaning, it was essential to determine how each beef market sector defi ned "quality" of fed cattle or beef products. Hence, "quality" was defi ned by interviewees by answering questions that allowed each to describe what 7 fi xed quality categories meant to them; the 7 categories included 1) how and where the cattle were raised, 2) lean, fat, and bone, 3) weight and size, 4) cattle genetics, 5) visual characteristics, 6) food safety, and 7) eating satisfaction. At no time were companies provided with the questions in advance of a face-to-face interview nor were they given a defi nition of what the interviewer thought that each category meant. Answers were to refl ect the "top of mind" reaction of the respondent for each specifi ed quality category.
Economic Factors
All interviewees, except those in the "Allied Industries" beef market sector, were asked to list any economic factors or conditions that were considered before purchasing decisions were made regarding fed cattle or beef products. The purpose of this question was to allow all respondents to provide their input on economic considerations of importance so that all subsequent responses would solely refl ect the impact of "quality" on purchasing decisions. In other words, fi nancial concerns were addressed early in the interview so that subsequent answers were specifi c to quality issues of importance.
Willingness-to-Pay Estimates
The WTP questions began by asking "What specifi c characteristics or attributes are considered nonnegotiable requirements in order for your company to purchase fed cattle or beef products?" Each interviewee answered and the interviewer categorized the response into 1 of the 7 identifi ed quality categories. For instance, if a company responded to the question with an answer indicating that "information about where the product came from" was a requirement before they would purchase the product, the response was recorded under the quality category "how and where the cattle were raised." If the company responded broadly and just said "quality," then the interviewer prompted the interviewee to be more specifi c to more accurately establish under which specifi ed quality category the answer would best fi t. All individuals conducting face-to-face interviews were trained to standardize classifi cation before the start of the study. If a response was provided by an interviewee that was not on the standardized master list in the software, the interviewer used their best judgment and placed the response in a category deemed the "best fi t."
Once quality categories that were considered a nonnegotiable requirement for purchase were established, then interviewees were asked questions that ascertained whether or not they would be willing to purchase cattle/ beef products that did not refl ect the nonnegotiable requirements if prices were discounted to entice them to change their mind. For the quality categories identifi ed as a requirement, the software generated questions using those categories to ask if the company would be willing to purchase the fed cattle or beef product if the product was discounted by a percentage amount. The percentage amount for the question was generated randomly by the interview software between the values of 10 and 20%. The discount question was then asked a second time at a second discount value that was established by the software depending on how the fi rst question was answered. The software generated an amount between 1 and 9% by which to shift the value for the second question.
If the respondent accepted the fi rst discounted price that was offered and would then agree to purchase the product even though it did not meet the nonnegotiable requirements previously stipulated, then the discount value decreased for the second question, whereas if the respondent did not agree to purchase after receiving the initial discount offered, then the second discount value that was offered was increased by the software. If the interviewee responded "no" to the fi rst discount question (i.e., would not purchase at the discounted value) and then "no" to the second discount question, he or she was asked if there was any discount value that could entice him or her to purchase the product that was defi cient in the nonnegotiable requirement characteristic and, if so, what was the percentage value of the discount that would be acceptable.
Questions concerning nonnegotiable purchase requirements were asked only for those specifi ed quality categories that were listed by each interviewee as such. Discount questions concerning such quality attributes were asked of interviewees as a component of WTP to assess whether or not each attribute that the respondent suggested was a nonnegotiable requirement was truly nonnegotiable or if it was simply a preference dependent on price.
Once discount questions were asked for those quality categories listed by interviewees as nonnegotiable requirements, then a series of questions were asked for all remaining categories to determine the probability that they would pay premium for each trait and, if so, how much. Therefore, if a company listed nonnegotiable requirements that were categorized under how and where the cattle were raised and weight and size, then all remaining questions that they were asked ascertained WTP a premium for only the quality categories of lean, fat, and bone, cattle genetics, visual characteristics, food safety, and eating satisfaction.
Questions to ascertain whether or not interviewees would pay a premium for remaining quality categories that could be "guaranteed" again were in the form of software-generated, random values of between 10 and 20%. As with WTP questions that were asked concerning nonnegotiable requirements for purchase, questions to determine whether or not interviewees would pay a premium also were asked a second time with a differing value that depended on how the fi rst question was answered. The software generated shifted premium values between the fi rst and second questions that were between 1 and 9%.
If an interviewee was initially willing to pay a premium for a quality category/attribute when the fi rst question was asked, then the premium value was increased by the software (1 to 9%) for the second question, whereas if the interviewee was not willing to pay an initial premium, then the premium value was decreased by the software for the second question. If the interviewee was not willing to pay a premium for a quality category when both questions had been asked, they were asked if there was any premium amount that they would be willing to pay for the product if the quality category could be "guaranteed" and, if so, what percentage premium value were they willing to pay.
If an interviewee was, on questioning, willing to purchase a nonnegotiable requirement at any discounted value for the category, then he or she was also asked if he or she would be willing to pay a premium value for that category as if he or she had never called it a nonnegotiable requirement.
Best-Worst Scaling
The B/W scaling component of face-to-face interviews was designed to quantify the importance of the 7 quality categories and rank them by market sector. As described by Louviere and Islam (2008) , Lusk and Briggeman (2009), and Murphy et al. (2010) , an orthogonal fraction of 2 7 was used to create 8 sets of comparisons; each interviewee was asked to choose 1 quality category as most important and 1 as least important for each of the 8 comparisons. According to Louviere and Islam (2008) , one can treat each attribute as having 2 levels (present/absent) and use a fraction of a 2 k design to construct sets for comparison (k = number of categories). By using such an approach with interviewees for ranking the relative importance of the 7 quality categories in the present study, likelihood was substantially reduced that bias was encountered compared with protocols that use a rating scale; this is because there was only 1 way to choose something as most (or least) important (Cohen and Neira, 2003) .
Interviewees were presented with 7 triads containing the 7 different quality categories for which the most important and the least important categories were identifi ed. The triads were created in accordance with the block design for 7 samples provided by Cochran and Cox (1957) . The eighth comparison asked interviewees to identify only the most important and least important of all 7 quality categories in a single contrast.
Data Collection
Research institutions involved in conducting the face-to-face interviews included Colorado State University, Oklahoma State University, and Texas A&M University. Each interview was conducted by teams of 2 trained individuals, such that 1 researcher asked the questions in accordance with the computer-assisted interview software and recorded interviewee answers in an electronic fi le, and the other individual recorded manually the responses of the interviewee (for later use 
Defi ning Quality
As interviewee responses for defi ning the 7 quality categories were recorded, a box for each detailed trait that was important to the interviewee with respect to each category was "checked" on a list of multiple possible traits of importance contained in the interview software. It was possible for each interviewee to provide several specifi c traits that, to him or her, defi ned each quality category. If an answer was provided by an interviewee that was not listed with a check box in the software, then the interviewer selected "other" and typed in the response that was provided verbatim. If a defi nition for a quality category that initially was checked as "other" was confi rmed to refl ect a unique response, then the specifi c trait was added in the software to the list of possible responses that could be checked for that beef market sector. Additionally, during response analysis, if it was found that an interviewee provided 2 or more specifi c traits to defi ne a single quality category that had similar meanings, then the attributes were grouped together and reported as a single response.
Statistical Analysis
The PROC GLIMMIX procedure (SAS Inst. Inc., Cary, NC) was used to estimate probabilities that a respondent would identify quality categories as nonnegotiable requirements, and given that the attribute was not a nonnegotiable requirement, the probability that the respondent would be willing to pay a "premium" for a given quality category (if it could be guaranteed to meet his or her defi nition of important traits for that quality category). Also estimated were probabilities that, given an attribute identifi ed as a nonnegotiable requirement, the respondent would be willing to purchase the product at a "discounted" price. The latter estimate was a check of whether the nonnegotiable requirements of the respondent were truly nonnegotiable or if they were actually preferences for which price would dictate their purchase. The model was a least squares model with sector × attribute included as a fi xed effect. Individual comparisons of sectors within attributes were performed in the logit scale using least squares means (PDIFF; α = 0.05) that were then back transformed to probabilities.
The GLIMMIX procedure was used to estimate the average "percent premium" that respondents would be willing to pay for each attribute, given that the attribute had not been identifi ed as a nonnegotiable requirement. Similarly, the average "percent discount" was estimated when attributes were identifi ed as nonnegotiable requirements. The responses were modeled as normally distributed with sector × attribute interaction as the predictor. Individual comparisons of sectors within attributes were performed using least squares means (PDIFF; α = 0.05).
The FREQ procedure of SAS was used to determine the shares of preference for the B/W scaling task using PROC SORT by sector and attribute. The procedure also was used to summarize types of beef products purchased by market sector, countries-oforigin of imported beef products, economic or fi nancial concerns, and branded beef program specifi cations.
The MEANS procedure of SAS was used to calculate the mean number of months or years of employment for the individuals interviewed for each sector. The procedure also was used to identify the mean number of branded beef programs that each sector participated in through purchasing or selling their beef cattle/products.
RESULTS AND DISCUSSION

Allied Industries
The relative importance of the 7 quality categories was estimated by computing shares of preference for each quality category based on the B/W scaling activity. "Food safety" (25.0% shares of preference) was preferred slightly more often for the Allied Industry sector than was "eating satisfaction" (24.1%; Table 1 ). Representatives of the Allied Industry beef market sector most frequently defi ned the category "food safety" as everything (34.0%; the percent of responses for that attribute in relation to the total number of interviewees; Table 2 ). When asked to elaborate on their defi nition, interviewees explained that the response everything indicated that "everything about food safety is important; all of food safety is important to ensure a safe, wholesome product." Tenderness (63.8%) and fl avor (57.5%) were the top 2 most frequent descriptions of what the Allied Industries thought "eating satisfaction" meant (Table 2) . If the beef industry can improve both the tenderness and fl avor of the product, customer satisfaction will increase. Customer satisfaction was mentioned in connection with "eating satisfaction" by 34.0% of respondents in the Allied Industries sector, who indicated that providing beef that meets expectations of consumers would increase demand for beef (Table 2) .
When the 7 quality categories were ranked based on importance (B/W scaling), "cattle genetics" (13.7%) was the third most important category for the Allied Industry sector (Table 1) . Quality genetics was mentioned by more than half (51.1%) of the Allied Industry interviewees followed by genetic potential for marbling (23.4%; Table 2 ). Many studies have reported a direct correlation between marbling and tenderness (Smith et al., 1987; Emerson et al., 2011) . By selecting for genetic potential for marbling, it was indicated that producers have the ability to positively affect the "eating satisfaction" of beef. "How and where the cattle were raised" (9.5%) and "visual characteristics" (9.5%) tied in the number of times each quality category was preferred by interviewees of the Allied Industry sector (Table 1) . When describing what the quality category "how and where the cattle were raised" meant, Allied Industry sector interviewees most frequently mentioned practices (29.8%) and the origin/adaptability (29.8%) of the cattle (Table 2) . Practices, as defi ned by that sector, included hot-iron branding, use of antibiotics, weaning time, and the use of marketing claims. The Allied Industry sector expanded on the origin/adaptability of the cattle to mean "what part of the United States the cattle came from" and "if the cattle had the ability to adapt to the environment they were selected for."
The quality category of least importance to interviewees of the Allied Industry sector was "lean, fat, and bone" (8.5%; Table 1 ). The Allied Industry sector most frequently used the lean to fat ratio (61.7%) of the product to describe the quality category "lean, fat, and bone" (Table 2) . Quality grade (42.6%), or wanting a "highly marbled product," also was used to describe the category "lean, fat, and bone" ( Table 2 ). The Allied Industry sector also used carcass weight and size (21.3%) to describe "lean, fat, and bone," specifi cally discussing "end point management" of live cattle and, in turn, "not getting the carcasses too big" (Table 2 ).
Retailers
The relative importance of the 7 quality categories for Retailers began with "food safety" (38.8%) as the most important (Table 1 ). Retailers most frequently described "food safety" as meaning that the products/ materials were produced in effective food safety environments (40.0%; Table 2 ). "Food Safety" also was frequently described as require implementation of Hazard Analysis and Critical Control Points (HACCP; 33.3%) and that product be USDA inspected and verifi ed (23.3%; Table 2 ). Traceability (26.7%) also was used by Retail market sector interviewees frequently to describe" food safety" in which case interviewees desired an ability to trace a product back to the point of origin in case of an outbreak or a recall (Table 2) . Traceability was identifi ed as a "top 10 greatest quality challenge" in the 2005 NBQA Strategy Workshop. Interestingly, in all previous NBQA, "food safety" was not a Retailer "top 10 concern of beef quality" or identifi ed as a "greatest quality challenge" by Retailers.
When Retailers were asked the questions to ascertain WTP for "food safety," 8 respondents identifi ed "food safety" as a nonnegotiable requirement for purchase, and not a single company was willing to purchase the product for a discounted price if the "food safety" of the product could not be assured (Table 3) . Also, when Retailers said that a quality category was a nonnegotiable requirement, as they defi ned that category, Retailers meant that it was nonnegotiable and were the least likely among all market sectors interviewed in this study to purchase product at a discounted price if the nonnegotiable category could not be assured. Furthermore, Retailers were most likely to pay a premium for the quality category of "food safety" (0.50), but those odds of paying a premium only differed (P < 0.05) from a lack of (low) WTP for the quality category "lean, fat, and bone" (0.20; Table 3 ).
"Eating satisfaction" (29.2%) was identifi ed as the second most important quality category by Retailers (Table 1 ). Retailers most consistently described "eating satisfaction" as fl avor (70.0%) and tenderness (66.7%; Table 2 ). Consistency (40.0%) also was important to Retailers, who elaborated that they wanted a "consistent eating experience" for their customers (Table 2) . "Eating satisfaction" also was shown to be a quality category for which Retailers would have high odds (0.47) of paying a premium, but that probability only differed (P < 0.05) from the probability of Retailers paying a premium for the quality category of "lean, fat, and bone" (0.20; Table  3 ). "Eating satisfaction" grouped several attributes together from previous audits. "Inadequate tenderness" was the greatest concern by Retailers in 2000 and was tied for third in 2005, "inadequate fl avor" was tied for second by Retailers in 2000 and tied for third in 2005, "inadequate overall palatability" was tied for sixth in 2000 and tied for third in 2005 for Retailers, and "inadequate juiciness" was eighth in 2000 for Retailers and tied for third in 2005 (Smith et al., 2005) .
"How and where the cattle were raised" (10.0%) and "visual characteristics" (9.6%) were similar in shares of preference by Retailers (Table 1) . Retailers most frequently mentioned origin of product (60.0%) and animal well-being (50.0%) to describe what was important in the quality category defi ned as "how and where the cattle were raised" (Table 2 ). Another interesting description of what was important in the quality category "how and where the cattle were raised" by Retailers included knowing the feed ingredients (30.0%) received by cattle from which beef was derived (Table 2 ). In no previous NBQA did Retailers mention any quality concerns or challenges in regards to "how and where the cattle were raised."
The quality category "visual characteristics" was most frequently defi ned by Retailers to mean the amount of marbling (100.0%) and an appropriate product color (86.7%; Table 2 ). Interestingly, there was not a single attribute in any category for any other market sector, other than amount of marbling under "visual characteristics" for Retailers, that was mentioned in every single interview that was conducted for a given market sector. Retailers elaborated when they mentioned amount of marbling to mean "USDA Select or higher" and appropriate product color to mean "a bright cherry-red color." "Cattle genetics" (3.3%) was the least important category to Retailers, as they thought that they had little infl uence with respect to "cattle genetics" on the products they purchase (Table 1) . Predominantly black hide (50.0%) was the single most frequent response by Retailers to describe "cattle genetics" (Table 2) . Genetic potential for marbling (23.3%) and not Bos indicus (13.3%) also were frequent responses (Table 2 ). When Retailers elaborated on not Bos indicus, they mentioned "toughness associated with Bos indicus" beef, which is why the origin of the product was so important to them. To avoid Bos indicus infl uenced beef, they chose to purchase from plants located in the Midwest United States and not from Texas. Interestingly, the term EPD (13.3%) was frequently used by Retailers to defi ne the quality category "cattle genetics"; in this case, they discussed in detail "marbling, ribeye area, and tenderness EPD" associated with cattle from which the beef that they sell is produced (Table 2) . However, when response data were evaluated in more detail, Retailers who defi ned this category in this manner were all associated with companies that participated in vertically integrated beef systems that truly used EPD for selection whereas most commercial Retailers would not have access to or knowledge of that type of information.
Food Service
"Food safety" was ranked greatest (41.8%) by B/W scaling in relative importance of the 7 quality categories for Food Service interviewees (Table 1) . Interviewees representing companies in the Food Service market sector most frequently described "food safety" to mean that the product was tested for pathogens (50.0%; Table  2 ). "Food safety" also was described as no detectable .14 a a−c Means within a row for each sector without a common superscript differ (P < 0.05). 1 Requirement = odds of category identifi ed as a "nonnegotiable requirement"; Premium = odds a sector would be willing-to-pay a premium; Premium, % = average percent premium WTP; Discount = odds a category was identifi ed as a requirement but would take the product at a discount; Discount, % = average percent discount WTP.
2 No probabilities were calculated for the sector with 0 observations for this attribute.
E. coli O157:H7 (37.5%) and as product was USDA Inspected and Verifi ed (22.9%; Table 2 ). Unique to the Food Service sector was the comment that "food safety" meant cooked product was certifi ed to be cooked to proper endpoint temperature (18.8%; Table 2 ). "Food safety" was not previously identifi ed as a "top 10 quality concern or challenge" for Restaurateurs in any NBQA studies (Smith et al., 1995 (Smith et al., , 2005 . A total of 16 Food Service representatives identifi ed "food safety" as a nonnegotiable requirement before they would make the purchasing decision, and not a single company was willing to purchase the product for a discounted price if the "food safety" of the product could not be assured (Table 3) . Furthermore, Food Service interviewees were willing to pay 13.6% more for product for which their defi nition of "food safety" could be guaranteed, but the premium amount that they were willing to pay only differed (P < 0.05) from those that they were willing to pay for the quality categories of "lean, fat, and bone" (7.7%), "weight and size" (8.5%), and "eating satisfaction" (9.4%; Table 3) for this market sector.
"Eating satisfaction" (23.7%) was identifi ed as the second most important quality category by interviewees in the Food Service sector (Table 1) . Food Service representatives most frequently described "eating satisfaction" as fl avor (62.5%) and tenderness (52.1%; Table 2 ). "Eating satisfaction" was the quality category for which Food Service interviewees exhibited the greatest probability (0.38) of paying a premium, but that probability only differed (P < 0.05) from the probability that refl ected their WTP for "visual characteristics" (0.17; Table 3 ).
This present study used a broader quality category of "eating satisfaction" for purposes of quantifying preferences that, in reality, refl ected a number of sensory traits identifi ed in previous NBQA as concerns. In past audits, Food Service representatives ranked "inadequate tenderness" eighth in 1991, third in 1995 (Smith et al., 1995) , fi rst in 2000, and tied for fourth in 2005 (Smith et al., 2005) in the list of "top 10 greatest quality concerns or challenges." "Inadequate fl avor" also was identifi ed by previous Food Service survey participants as a "top 10 greatest quality challenge or concern" ranking ninth in 1991 and tenth in 1995 (Smith et al., 1995) , tying for second in 2000, and tying for fourth in 2005 (Smith et al., 2005) . "Inadequate overall palatability" also was identifi ed as the fi fth challenge for Food Service beginning in 1995 (Smith et al., 1995) . "Inadequate overall palatability" decreased to tenth in 2000 and was not recorded as a "top 10 greatest quality challenge" in the 2005 NBQA by Food Service (Smith et al., 2005) .
"Lean, fat, and bone" (9.8%) and "how and where the cattle were raised" (9.6%) were similar in shares of preference for interviewees representing the Food Service market sector (Table 1) . Food Service interviewees most frequently defi ned "lean, fat, and bone" to mean the lean to fat ratio (68.8%) of the product, which also included responses of "not too fat" (Table 2) . Boneless (29.2%) was a frequent phrase used to defi ne the "lean, fat, and bone" quality category by Food Service representatives (Table 2 ) and, even though Food Service operators may prefer to purchase boneless beef products, this was not a producer-controllable trait.
Food Service representatives most frequently listed animal well-being (43.8%) to describe the quality category "how and where the cattle were raised" followed by origin of the product (31.3%; Table 2 ). The Food Service sector has started to implement third-party supply chain audits to ensure the beef they serve was treated humanely as a live animal (e.g., Professional Animal Auditor Certifi cation Organization, Inc. audits). Origin of the product appears to be used as an indicator of quality in the Food Service sector. Some respondents stated that they wanted the beef products they purchase to come from a certain region of the United States similar to Retailers; Food Service representatives also mentioned wanting to know the feed ingredients (22.9%) included in diets used to feed the original cattle (Table 2) .
Consistent with responses from Retailers, the quality category of "cattle genetics" (1.3%) was the least important to interviewees in the Food Service sector (Table 1) . Predominantly black hide (29.2%) was the most frequent phrase used to describe "cattle genetics" by Food Service representatives (Table 2) . Interestingly, Food Service interviewees also described "cattle genetics" to mean not dairy type (10.4%), stating that the "size and shape of the ribeye (of beef from carcasses of dairy-type cattle) when plated for customers is not ideal or appealing when cooked" (Table 2 ). In no previous NBQA did Food Service mention any quality concerns or challenges that were related to "cattle genetics."
Packers
Of the 7 quality categories, Packers ranked "food safety" (35.1%) as the most important (Table 1) . Packers described "food safety" most frequently as meaning no detectable E. coli O157:H7 (50.0%; Table  2 ). Other frequent descriptions for "food safety" among Packers included products/materials come from cattle where preharvest interventions are in place (26.9%), everything (23.1%) about food safety was important, and no detectable Salmonella spp. (19.2%; Table 2 ). The most interesting response in reference to "food safety" by Packers, and only provided by 2 market sectors, was no detectable non-O157 Shiga-toxin producing E. coli (STEC; 19.2%; Table 2 ). The market sectors that mentioned the non-O157 STEC (Packers and Allied Industry) were those for which the most recent September 2011 ruling was directly imposed on or those that were indirectly affected by the new rule of the USDA Food Safety and Inspection Service for detection and 0 tolerance of "the big 6" non-O157 STEC in addition to E. coli O157:H7. In previous NBQA, the only time "food safety" specifi cally was mentioned by Packers or any sector was in NBQA-2000, and then it ranked seventh among the "greatest quality challenges identifi ed by Packers" (Smith et al., 2005) .
"Eating satisfaction" (20.2%) was ranked as the second most important quality category by Packers (Table 1 ). Packers most frequently described "eating satisfaction" as tenderness (65.4%) and fl avor (53.8%; Table 2 ). Marbling was used more frequently by interviewees to denote "eating satisfaction" within the Packing market sector (30.8%) than within the Food Service (8.3%) or Retail (13.3%) market sectors, which sell beef directly to consumers (Table 2 ). Previous audits showed that "too few U.S. Choice carcasses" or "inadequate marbling" was a "top ten greatest quality challenge or concern for Packers" in 1991 [7th; (Smith et al., 1992; 1995) ] [8th; (Smith et al., 1995) ], becoming increasingly important in 2000 [4th; (Roeber et al., 2002) ] and again in 2005 [3rd; (Shook et al., 2008) ]. Packers displayed the greatest probability of paying a premium for guaranteed "eating satisfaction" (0.54), but that probability only was different (P < 0.05) from the probability for the quality category "visual characteristics" (0.19; Table 3 ).
"Lean, fat, and bone" (13.5%) and "how and where the cattle were raised" (11.5%) generated similar shares of preference for interviewees representing the Packing market sector of the beef industry (Table 1) . Packers most frequently listed lean to fat ratio (69.2%), which also included responses "not too fat" and "body condition" (Table 2) , to describe the "lean, fat, and bone" quality category. Packers also frequently listed yield grade 2s and 3s (38.5%) and prefer yield grade 1s (19.2%) to describe the "lean, fat, and bone" category ( Table 2) . "Too many yield grade 4 and 5 carcasses" was cited as a "top 10 greatest quality challenge or concern by Packers" in 1991 [8th; (Smith et al., 1992) ]. "Excess external fat" was listed by Packers as a "top 10 concern" in 1995 [tied for 4th; (Smith et al., 1995) ] and 2000 [3rd; (Roeber et al., 2002) ] but was not recorded as a "greatest quality challenge by Packers" in 2005 (Shook et al., 2008) .
Interviewees representing the Packing market sector most frequently described "how and where the cattle were raised" as meaning animal well-being (38.5%) followed by maintaining health/management records (30.8%) and age and source verifi ed (30.8%; Table 2 ). Animal wellbeing for the "how and where the cattle were raised" quality category was described by Packers to mean specifi cally "humanely handled," cattle were subjected to "humane transportation" practices and "humane living conditions," and that the "chutes and pens were humanely designed." The importance behind response of Packer of maintaining health/management records was that Packers wanted assurances that cattle they received would not test positive for drug residues due to compliance with required withdrawal times. Also, age and source verifi ed cattle were important to Packers because they could be used in certain export verifi ed programs whereas cattle that did not have an associated paper trail could not be used for those programs. Although not listed as a description of "how and where the cattle were raised," "too frequent hide problems" was a trait considered by Packers as a "greatest quality challenge or concern" in 1991 [1st; (Smith et al., 1992) ], in 1995 "due to mud/manure" or "due to hot-iron brands" [3rd or tied for 9th; (Smith et al., 1995) ], was not recorded as a "greatest quality challenge" in 2000, and reappeared in 2005 "due to brands" [tied for 5th; (Smith et. al., 2005) ]. Packers demonstrated the greatest probability (0.31) of "requiring" the category "how and where the cattle were raised" before purchasing, which differed (P < 0.05) from the probabilities that they would consider the quality categories of "weight and size" (0.08), "visual characteristics" (0.08), "lean, fat, and bone" (0.04), "cattle genetics" (0.04), and "eating satisfaction" (0.04; Table 3) as nonnegotiable requirements.
"Cattle genetics" (7.2%), "weight and size" (6.7%), and "visual characteristics" (5.8%) showed similar shares of preference by Packers (Table 1 ). Packers most frequently described "cattle genetics" to mean predominantly black hide (50.0%; Table 2 ). In combination with predominantly black hide, Packers also frequently described a genetic potential for marbling (26.9%) and quality grade (26.9%; Table 2 ) to refl ect the quality category of "cattle genetics." Packers clearly preferred black-hided cattle that graded USDA Choice or better. "Weight and size" was most frequently described by Packers as meaning carcass weights (96.2%), specifi cally wanting "carcass weights in the range of 272.2 to 453.6 kg" (Table 2). Packers also described "weight and size" to be appropriate ribeye size (38.5%) and uniformity in cattle (34.6%; Table 1 ). Packers elaborated on appropriate ribeye size to mean "between 64.5 and 103.2 cm 2 ." In previous NBQA, "excessive carcass weights" were identifi ed by Packers as "top ten greatest quality challenges or concerns" in 1991 [3rd; (Smith et al., 1992) ] and 1995 [7th; (Smith et al., 1995) ] but became a greater concern in 2000 (2nd) and 2005 [tied for 3rd; (Smith et al., 2005) ]. "Lack of uniformity" also was identifi ed by Packers as a "top 10 greatest quality challenge or concern" in 1991 [9th; (Smith et al., 1992) ], 1995 [1st; (Smith et al., 1995) Packers frequently described "visual characteristics" to mean structural soundness/conformation (38.5%), predominantly black hide (34.6%), and no defects (30.8%; Table 2 ). Packers specifi ed that "structural soundness was extremely important because they did not want to purchase cattle with signs of lameness that could lead to downer cattle." Packers also elaborated on their response no defects to mean "no bruises, blood splash, injection-site lesions, dark cutters, buck shot, hide damage, lesions, or abscesses."
A notable outcome from the 2011 Phase 1 portion of the study was those challenges and concerns that were not identifi ed in this audit that were top of mind in the previous NBQA. Quality challenges or concerns identifi ed by Packers in previous audits that were classifi ed into the category "visual characteristics" included "too high incidence of injection-site blemishes," "too frequent bruise damage," and "too many liver condemnations." "Too high incidence of injection-site blemishes" was identifi ed as a "top 10 greatest quality challenge or concern" in 1991 (Smith et al., 1992) but was not recorded as a concern in any of the more recent NBQA. The trait "too frequent bruise damage" was identifi ed as a concern in 1991 [4th; (Smith et al., 1992) ], 1995 [tied for 4th; (Smith et al., 1995) ], 2000 (9th), and 2005 [tied for 5th; (Smith et al., 2005) ]. The last trait that fi t in the "visual characteristics" category from previous audits was "too many liver condemnations," which was identifi ed as a concern in 1991 [6; (Smith et al., 1992) ], increased in level of concern in 1995 [2nd; (Smith et al., 1995) ], and was not recorded as a "top ten greatest quality challenge or concern" in the 2000 or 2005 NBQA.
Feeders
Interviewees representing the cattle feeding market sector described the quality category "how and where the cattle were raised" as being most important of the 7 quality categories (21.8%; Table 1), which differed from the rankings provided by the other market sectors. Feeders most frequently described "how and where the cattle were raised" to mean that feeder cattle had received a vaccination program (44.1%; Table 2 ). Other descriptions of "how and where the cattle were raised" included the origin/adaptability (32.2%) of the cattle and that the cattle were healthy (27.1%; Table 2 ). Feeders were all very specifi c with regard to the origin/ adaptability of the cattle they purchased for their feedlots, and they specifi ed many different locations across the United States as preferred sources of feeder calves for a variety of reasons. Feeding market sector interviewees exhibited the greatest probability (0.19) of considering "how and where the cattle were raised" to be a nonnegotiable requirement before they would purchase feeder cattle, and this probability differed (P < 0.05) from the odds that they would require "lean, fat, and bone" (0.02), "weight and size" (0.03), or "eating satisfaction" (0.02; Table 3 ) as a prerequisite to purchase.
"Weight and size" (19.3%) was identifi ed as the second most important quality category by interviewees classifi ed as Feeders (Table 1) . Feeders described "weight and size" most frequently as appropriate live purchase weight (69.5%; Table 2 ). The preferred live purchase weight range provided by Feeders was "181.4 to 408.2 kg but most frequently 226.8 to 317.5 kg calves" to place calves that returned the greatest amount of gain per unit of cost. Other responses used to describe "weight and size" by Feeders were a "moderate" frame score (27.1%) and appropriate live sell weight (25.4%) of "approximately 589.7 kg" ( Table 2 ). Previous audits showed that the "top 10 greatest quality challenges identifi ed by Feedlot Operators" included "carcass weights too heavy" in 2000 (4th) and 2005 (5th) and "lack of uniformity in live cattle" in 2000 (1st) and 2005 [2nd; (Smith et al., 2005) ].
The quality categories of "cattle genetics" (15.3%) and "lean, fat, and bone" (15.3%) generated an equal number of shares of preference by Feeders in the B/W ranking (Table 1) . "Cattle genetics" was most frequently described by Feeders as predominantly black hide (37.3%) followed by genetic potential for marbling (16.9%) and genetic potential to gain (15.3%; Table 2 ). Feeders have marketing options when selling cattle to Packers, 1 being the option to sell on a grid-based pricing system, rewarding the Feeder for fi nished cattle that are trim and high quality grading. Other live cattle marketing systems tend to emphasize weight of product in the determination of value, either B/W or HCW. Because of these options, it was not surprising that Feeders identifi ed predominantly black hide, genetic potential for marbling, and genetic potential to gain as their most frequent responses. "Lean, fat, and bone" was frequently described by Feeders as the lean to fat ratio (32.2%) of the cattle (Table 2) . Lean to fat ratio of the cattle that Feeders purchase was important because Feeders wanted the cattle to put on the greatest number of kilograms per unit of cost. If the cattle were heavy conditioned when the Feeder purchased them, the kilogram of BW gain per unit cost would be much less than if the cattle were underconditioned when the Feeder purchased them. Interviewees representing the cattle feeding market sector exhibited a high probability of being willing to pay a premium (0.58) for the quality category of "lean, fat, and bone," and that probability differed (P < 0.05) from their WTP a premium for "food safety" (0.37) or "visual characteristics" (0.32; Table 3 ).
The quality categories of "eating satisfaction" (8.7%) and "visual characteristics" (8.7%) were least important to interviewees representing the cattle feeding market sector based on shares of preference (Table 1) . "Eating satisfaction" was most frequently described by Feeders as tenderness (44.1%), marbling (25.4%), and customer satisfaction (25.4%; Table 2 ) in contrast to the top attribute being fl avor to Retail and Food Service interviewees. Feeders specifi cally emphasized the importance of tenderness and marbling, "wanting a tender steak that was highly marbled." Previous research showed "insuffi cient marbling," "inadequate tenderness," and "inadequate fl avor" were all "greatest quality challenges identifi ed by Feedlot Operators" in 2000 (3rd, 2nd, and 5th, respectively) and again in 2005 [1st, 3rd, and tied for 8th, respectively; (Smith et al., 2005) ]. Feeders were willing to pay the greatest percent premium value (11.4%) for "eating satisfaction," which differed (P < 0.05) from premium values that this market sector was willing to offer for "lean, fat, and bone" (8.9%), "weight and size" (7.2%), and "visual characteristics" (6.8%; Table 3 ). The quality category "visual characteristics" was frequently described by Feeders as uniformity and consistency (30.5%), moderate frame score (30.5%), and predominantly black hide (28.8%; Table 2 ). No responses in previous NBQA were identifi ed as "greatest quality challenges" that fi t the category "visual characteristics."
Conclusions
The NBQA is used to determine goals and objectives for producers to implement to improve the quality, consistency, value, and competitiveness of beef. Information from this audit was used to measure progress the beef industry has made after the NBQA-2005 as well as set a new industry baseline for each market sector. Most importantly from this study, market sectors closest to consumers want to know more about "how and where the cattle were raised," and those sectors also were concerned about animal well-being or that the animals are raised humanely before harvest. Across all market sectors, a need for the entire beef supply chain to re-engage the general public and "tell its story" was clear. Also, awareness of the importance of "food safety" in beef products increased for all sectors interviewed, and "eating satisfaction" was the only quality category identifi ed by Packers, Food Service buyers, and Retailers for which those sectors are willing to pay a premium. For the fi rst time, the trait fl avor surpassed tenderness in importance to those market sectors that are closest to consumers. These fi ndings suggest that beef industry attributes of importance to market sectors in previous audits have been addressed and new attributes of importance are surfacing. Data from this study will be used to identify areas within each sector as well as areas the entire beef industry as a whole needs to focus on to achieve continuous improvement.
